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Abstract
Aim: To determine the adequacy of antenatal calcium intake in Malaysia, and the influencing factors.
Methods: A cross-sectional study was conducted among postnatal women who delivered in two tertiary
hospitals. Data were collected from antenatal cards, hospital documents and diet recall on daily milk and
calcium intake during pregnancy. SPSS version 19.0 was used for statistical analyses.
Results: A total of 150 women were studied. The total daily calcium intake was 834 ± 43 mg (mean ± standard
error of the mean), but the calcium intake distribution curve was skewed to the right with a median intake of
725 mg daily. When calcium intake from milk and calcium supplements was excluded, the daily dietary
calcium intake was only 478 ± 25 mg. Even with inclusion of milk and calcium supplements, more than a third
(n = 55 or 36.7%) of the women consumed less than 600 mg calcium in their daily diet. The adequacy of daily
calcium intake was not influenced by maternal age, ethnicity, income or maternal job or educational status as
well as parity.
Conclusion: The daily dietary calcium intake of the Malaysian antenatal population is far from adequate
without the addition of calcium supplements and milk.
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Introduction
More than 98% of body calcium is contained in the
inorganic bone matrix.1 During pregnancy, calcium is
needed for fetal bone growth, with a daily requirement
of 200 mg.1,2 Fortunately, the homeorhetic changes in
maternal physiology is such that there does not seem
to be any need to increase calcium intake in order
to prevent negative balance, as calcium absorption
is doubled in pregnancy to meet the increased
requirement.2
The average calcium intake differs from country to
country as a result of dietary variation. Intakes tend to
be lower in Asian and African communities where
intake of animal milk is low. Worldwide, recommenda-
tions for calcium intake vary by more than twofold,
ranging 600–1425 mg/day.1
Despite the withdrawal of recommendation to
increase calcium intake during pregnancy, over the
past few years, strong evidence has surfaced in
support of the protective effect of antenatal cal-
cium supplementation against pre-eclampsia and its
complications, especially for women with low dietary
calcium intake of less than 600 mg/day.3,4 Calcium
supplements also appear to reduce the risk of
preterm labour.3 On the other hand, excessive
calcium intake carries potential disadvantages and
harm.5,6
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In the light of these considerations, an assessment of
calcium intake is warranted in unevaluated antenatal
populations in order to decide on the advisability of
prescribing calcium supplements during pregnancy,
routinely or selectively. Limited evidence indicates that
the calcium intake of the adult female population in
Malaysia is far from satisfactory7 but there is virtually
no published data on antenatal calcium intake in
Malaysia thus far. This study therefore set out to shed
light on this imperative issue.
Methods
This is an offshoot of a case–control study to compare
calcium intake in 75 women with pre-eclampsia with
75 normal pregnant women. The study was conducted
over a 3-month period on women who had just deliv-
ered in two large city hospitals in Kuala Lumpur.
Women with pre-existing chronic illnesses such as dia-
betes, hypertension, autoimmune disorders or renal
disease, womenwho refused to be interviewed, foreign
citizens, and women who could not communicate in
both Malay and English were excluded.
Data was collected through an interview with the
respondent using a guided questionnaire. To validate
the questionnaire, a pretest was performed on 20
women who were not included in the sample. A
3-day dietary recall was recorded from each respon-
dent in order to estimate the amount of milk and
calcium in their daily diet. Common household food
containers such as bowls, cups and glasses of known
volumes were used to assist in the 3-day dietary
recall. A glass of milk was assumed to contain 290 mg
calcium.8 Data analysis was carried out using SPSS
version 19.0.
Results
A total of 150 post-partum women participated in the
study, of whom 134 (89.3%) were Malay, three (2.0%)
Chinese, six (4.0%) Indian and seven (4.7%) were of
other ethnicities (Table 1). Their age ranged 16–44 years
old, with amean of 29.16 ± 6.26 years (mean ± standard
deviation). Most of the women (n = 118, 78.7%)
attained secondary school education, followed by 14
(9.3%) with tertiary education, 15 (10.0%) with primary
education and a minority (only three, 2.0%) with no
formal education. A quarter of women (25.3%) were in
the poverty bracket, with a family income of less than
1000 MYR per month. The majority of the women were
primigravida (31.3%), followed by gravida 2, 3 and 4
(20.0%, 13.3% and 10.7% respectively), whilst 37
(24.7%) were grand multiparous.
The total daily calcium intake was 834 ± 43 mg
(mean ± standard error of the mean [SEM]), but the
calcium intake distribution curve was skewed to the
right with a lower median calcium intake of 725 mg
daily. When calcium intake from milk and calcium
Table 1 Adequate calcium intake (≥600 mg/day) versus age, ethnicity, parity,
household income, job and educational status
Calcium intake
≥600 mg/day
Calcium intake
<600 mg/day
Age (years)† 29.53 (0.66) 28.53 (0.81)
Ethnicity
• Malay 84 50
• Chinese 1 2
• Indian 5 1
• Others 5 2
Parity 3 3
Income (MYR)† 1754 (93) 1961 (136)
Job‡
• Homemaker 58 (70.7) 24 (29.3)
• Non-professional 32 (55.2) 26 (44.8)
• Professional 5 (50.0) 5 (50.0)
Education‡
• None 1 (33.3) 2 (66.7)
• Primary 11 (73.3) 4 (26.7)
• Secondary 74 (62.7) 44 (37.3)
• Tertiary 9 (64.3) 5 (35.7)
†Mean ± standard error of the mean. ‡n (%).
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supplements was excluded, the daily dietary calcium
intake was only 478 ± 25 mg.
The total daily calcium intake of the pre-eclampsia
group was 764.4 ± 46.2 mg (mean ± SEM) com-
pared to the control group which was 903.8 ± 72.0 mg.
The difference was not statistically significant (P =
0.106). The daily dietary calcium intake of the pre-
eclampsia group was 445.6 ± 28.2 mg compared to
the control group which was 510.5 ± 40.2 mg. Again,
the difference was not statistically significant
(P = 0.188).
Calcium intake was further benchmarked against
a total daily intake of at least 600 mg, the cut-off
value beyond which additional calcium supple-
mentation was indicated in the World Health Organi-
zation (WHO) multicenter trial.4 Even with inclusion
of milk and calcium supplements, more than a third
(n = 55 or 36.7%) of the women consumed less than
600 mg calcium in their daily diet. Milk and supple-
mentary calcium tablets contributed significantly
to the adequacy of daily calcium intake (Table 2).
However, adequacy of calcium intake did not differ
by age, ethnicity, parity, education, working status
or household income as well as gravida and spac-
ing from last childbirth (Table 1). The influence of
maternal work status is marginally significant at
P = 0.053.
One perinatal death was recorded of a baby who was
born prematurely weighing 1.1 kg to a pre-eclamptic
mother. A total of 12% of babies were born prema-
turely. The total daily calcium intake of the prema-
ture birth group was 752.8 ± 78.1 mg (mean ± SEM)
compared to the term birth group which was
845.2 ± 47.7 mg. The difference was not statistically sig-
nificant (P = 0.487). The daily dietary calcium intake
of the premature birth group was 412.4 ± 63.5 mg
compared to the term birth group which was
487.0 ± 26.6 mg. Again, the difference was not statisti-
cally significant (P = 0.326).
Discussion
Pregnancy is a period of increased calcium require-
ment. Although evidence indicates that, in well-
nourished women, antenatal calcium supplements
have little effect on pregnancy-associated changes in
maternal calcium and bone metabolism, few studies
have been conducted in women with low calcium
intake. A study of Malay women in 1999 showed
reduced serum calcium in the third trimester, the
implication of which is uncertain but is thought to
suggest a need for calcium supplementation.9
In 1997, the dietary reference intake of calcium in
pregnancy was lowered to amounts recommended for
non-pregnant women (1000 mg/day), with discovery
of increased calcium absorption in human pregnancy.2
This was upheld by the Institute of Medicine report in
2010.10 However, it is also acknowledged that women
who chronically consume suboptimal amounts of
dietary calcium (<500 mg/day) may be at risk of
increased maternal bone loss during pregnancy. There-
fore, women who begin pregnancy with adequate
calcium intake may not need supplementary calcium
but women with suboptimal intakes may need addi-
tional calcium to meet both maternal and fetal bone
requirements. Current evidence also indicates that
maintaining a certain minimum amount of daily
calcium intake in pregnancy is important to prevent
significant obstetric problems suchasgestational hyper-
tension, pre-eclampsia and its complications, and
preterm labor.3,4 The largest trial, which was conducted
by the WHO, benchmarked the cut-off value for
adequate calcium intake as 600 mg/day.3
Although earlier reports prior to the WHO multi-
center trial disputed the value of calcium supplemen-
tation,11 a recent meta-analysis of 10 randomized
controlled trials from developing countries showed
that calcium supplementation during pregnancy was
associated with a significant reduction of 45% in the
risk of gestational hypertension and 59% in the risk of
pre-eclampsia.3 This is supported by another meta-
analysis in 2012 which demonstrated that the addi-
tional intake of calcium during pregnancy is an
effective measure to reduce the incidence of pre-
eclampsia, especially in populations at high risk of
pre-eclampsia due to ethnicity, sex, age, high body
mass index (BMI) and in those with low baseline
calcium intake.12 Unfortunately, in our study, accurate
Table 2 Calcium intake with and without milk and
calcium supplements
Source of
calcium
Calcium intake
≥600 mg/day,
n (%)
Calcium intake
<600 mg/day,
n (%)
Milk*
• Yes 90 (73.2) 33 (26.8)
• No 5 (18.5) 22 (81.5)
Calcium tablets**
• Yes 26 (86.7) 4 (13.3)
• No 69 (57.5) 51 (42.5)
*P = 0.000; **P = 0.003.
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maternal BMI could not be obtained as our antenatal
clinic records do not routinely document pre-
pregnancy weight, which many women can no longer
recall accurately by the end of pregnancy.
We set out to compare calcium intake in women
with pre-eclampsia, with normal pregnant women.
Seventy-five women were recruited into each arm of
the case–control study, giving a total of 150 women.
However, no statistically significant difference was
found between the two groups in terms of daily
calcium intake. Nevertheless, further scrutiny of the
data revealed the gross inadequacy of calcium intake
among a significant proportion of these pregnant
women, raising an issue that needs to be urgently
addressed in the routine antenatal care in Malaysia. To
our knowledge, this is the first study on antenatal
calcium intake in this country.
In our study, the average total calcium intake
antenatally was 834 ± 43 mg with a skewed distribu-
tion, the median of which was 725 mg. Clearly, this
reflects the large proportion of women who did not
take sufficient amounts of dietary calcium, that is,
the recommended 1000 mg/day, in the population
studied. Our pregnant women appear to take even less
calcium than women in Iran, another developing
country, where the mean antenatal calcium intake was
found to be 968.51 ± 363.05 mg/day.13 If a cut-off value
of 600 mg/day is taken as the minimum value below
which calcium supplementation is indicated, then
36.7% of women in our study qualified to be prescribed
supplements.
The Malaysian dietary habit is likely to be a con-
tributing factor to the poor calcium intake. A study on
the food consumption pattern among Malaysian
adults showed that the highest prevalence of daily
consumption of full-cream milk was only 24% and
this occurred among older adults aged 50–59 years,
predominantly women, whereas those aged 18–19
years had the lowest prevalence of daily consumption
at a mere 15%.14 Obviously, this follows the awareness
of the risk of osteoporosis among postmenopausal
women, and further demonstrates the lack of aware-
ness of the importance of calcium intake earlier in life.
In general, the Malaysian diet mirrors the traditional
Asian diet consisting mainly of white rice as the
staple food (2.5 plates/day), and smaller portions of
marine fish, green leafy vegetables, sweetened con-
densed milk (3 teaspoons/day), powdered milk (3
teaspoons/day), bread, biscuit, local ‘kuih’ (starchy
dessert), chicken egg, and anchovy (2 tablespoons/
day).
Low calcium and dairy consumption may be attrib-
utable to cultural, community and environmental
barriers. However, differences in sociodemographic
factors such as maternal age, ethnicity, household
income, work and educational status, as well as parity
and birth spacing, did not contribute significantly to
the calcium intake in our population. Nevertheless, it is
interesting to note that the proportion of homemakers
who consume 600 mg or more calcium per day is much
higher compared to working women including profes-
sionals. Although working women may be more inde-
pendent financially, they may be too busy to take good
care of their health. The difference between working
mothers and homemakers is almost statistically signifi-
cant. A study on pregnant women attending a teaching
hospital in northern India showed a calcium intake of
842 ± 459 mg/day, attributable to supplements pro-
vided during antenatal care.15 In contrast, among the
rural poor in their home setting in the same country,
the calcium intake was much lower at 211 ± 158 mg/
day.16 Our setting resembles the former, namely, an
urban teaching hospital, hence the similarity in cal-
cium intake. Calcium intake among African American
women of child-bearing age is also comparable to ours,
ranging 606–713 mg/day.17 Although our mean intake
was above 600 mg/day, complacency is not in order as
the recommended daily requirement of 1000 mg/day
is still not achieved, hence it cannot be considered
satisfactory.
Our study showed that taking supplementary
calcium either in the form of milk or tablets was impor-
tant to boost calcium intake to above 600 mg/day. In
the USA and Canada, the risk of pregnancy-induced
hypertension was higher among women with a low
milk intake (<1 glass/day) than among those with
moderate intake (1–2 glasses/day).8 Nutrition educa-
tion can be an important facilitator to improve intake.17
In terms of dosage of supplementary tablets, a meta-
analysis of studies on calcium supplementation in
developing countries revealed that calcium supple-
ments of 500–2000 mg/daywas beneficial.3 Eight out of
10 studies analyzed by Imdad et al. utilized a dose of
2000 mg/day, and all except one of the studies docu-
mented low background calcium intakes of less than
900 mg/day, comparable to our population.3
Our study documented one perinatal death out of
150 births, giving a perinatal mortality rate of 7 per
1000 total births, which is comparable to our national
statistic of 7.3 per 1000 in 2007.18 There are, however, no
national statistics for the incidence of preterm labor or
birth or its morbidities for comparison. In Malaysia,
Z. A. Mahdy et al.
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18.1% of maternal deaths are attributable to hyperten-
sive disorders of pregnancy,19 but the national preva-
lence of these disorders is unknown.
We acknowledge several limitations in our study.
Our sample size was a total of 150 pregnant women
and may not be truly representative of the Malaysian
antenatal population. The smallness of the sample size
may have also contributed to the failure to demonstrate
a statistically significant difference in calcium intake
between the pre-eclamptic and the control groups, and
similarly between the premature birth and the term
birth groups. The study was conducted in city hospi-
tals, therefore, the population covered is strictly urban
and does not represent rural citizens of Malaysia who
may vary somewhat in terms of lifestyle and dietary
habits. Nevertheless, this study gives an important pre-
liminary view of the status of calcium intake among the
antenatal population of Malaysia as a developing
nation.
In conclusion, the average calcium intake in a Malay-
sian antenatal population is only 83.4% of the recom-
mended daily requirement. More than a third of
pregnant women did not achieve calcium intake of
600 mg/day. There are no clear sociodemographic
markers that point towards any particular vulnerable
group with a particularly low calcium intake that could
be prescribed supplements selectively. Therefore, a
strong argument can be put forward in favor of routine
antenatal calcium supplementation in Malaysia in
order to prevent important complications in preg-
nancy, particularly hypertensive disorders and preterm
labor.
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